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ABSTRACT

A gravity survey of McCarthy's Marsh (sometimes referred to as the Fish 
River Flats) was completed during August 1977 and included 80 measurements. 
The resulting contoured data indicate a small sedimentary basin localized in 
the northeastern corner of the topographic depression which forms the marsh. 
Faults probably border both the northern and eastern edges of the structural 
basin, which was probably filled by sediments eroded from the adjacent 
mountains. These mountains include plutons rich in radioactive minerals, 
which may have been locally concentrated in the sedimentary rocks within the 
basin; and a potentially commercial uranium deposit has now been discovered in 
another valley on the opposite side of the Darby Mountains. Geophysical 
modeling suggests a minimal sedimentary thickness of about 1 km and possibly 
up to 2 or even 3 km depending on the density of the sediments filling the 
basin. Geomorphic evidence indicates recent or active faulting at one basin 
boundary and might thus suggest a young age, low sediment density, and small 
total thickness. However, coal specimens collected near the edge of the basin 
may be Tertiary in age and thus suggest an older basin age, probably higher 
sediment density, and higher total thickness.



INTRODUCTION

McCarthy's Marsh is a tundra and lake covered topographic depression 
bounded by the Bendeleben Mountains on the north, the Darby Mountains on the 
east, and a chain of hills dominated by Mt. Wick (450 m elevation) on the 
southwest. The topographic relief within the depression is small and ranges 
from about 100 m at the northwest corner to less than 30 m. The depression is 
drained to the southwest by the Fish River. The abundant lakes and marshlands 
geomorphically suggest a continuing process of gradual subsidence combined 
with sedimentation from the surrounding mountain ranges. Geomorphic studies 
of the Bendeleben fault (Hopkins, 1963) along the northern edge of the 
topographic basin suggest recent or active subsidence of the lowland. In a 
1967 and 1968 gravity reconnaissance of the Seward Peninsula (Barnes, 1971), a 
single measurement near the north-central part of the McCarthy's Marsh showed 
a Pouguer anomaly more than 30 mGal lower than the anomalies measured in the 
adjacent hills and mountains. The anomaly was interpreted as a small 
structural basin filled with Cenozoic sediments or sedimentary rocks. In the 
initial contouring and in later contouring for the reconnaissance gravity map 
of Alaska (Barnes, 1977), the structural basin was assumed to have the 
approximate area and shape of the present topographic basin, although 
variation of the gravity and probable basin depth within the area was 
recognized. The basin was considered too small to produce significant 
petroleum resources, and thus received little study.

Recently, Miller and Bunker (1976) studied the uranium and thorium 
contents of some of the plutons in the nearby mountains and found 
concentrations that ranged up to 58.6 ppm in the Darby pluton. The 
probability that some of the sediments underlying McCarthy's Marsh had been 
derived from the weathering of these plutons, and the possibility of local 
concentration of radioactive minerals suggested the desirability of drilling 
some exploratory holes. A gravity survey was thus planned as an initial step 
towards determining the configuration of the basin and locating a drilling 
site. Most of this report was prepared as a Technical Letter in 1977 as 
preparation for the proposed drilling.

Following the gravity survey, a potentially commercial uranium deposit of 
at least 1 million pounds U 30 Q (Dickinson and others, 1987) was found south of 
Death Valley on the opposite, or eastern side, of the Darby Mountains. This 
deposit occurs in early Tertiary sedimentary rocks, in which coal or other 
carbonaceous material produced a reducing environment for uranium-bearing 
ground water moving downslope from the mountains. The coal contains 
anomalously high amounts of tungsten (Stricker and others, in press, 1988) and 
the Tertiary rocks are also rich in siderite (Dickinson, 1988). Coal has also 
been found on the flanks of McCarthy's Marsh (T.M. Miller, oral communication, 
1977) where its presence suggests both a Tertiary age and possible reducing 
environment for some of the rocks underlying that marsh.

GRAVITY MEASUREMENTS
More than 80 gravity measurements (including two outside the mapped area) 

were obtained during August 1977 using a LaCoste and Romberg geodetic 
gravimeter. A large jet helicopter provided transportation from "the operating 
base established at the settlement of Council a few miles west of the mapped 
area. The gravity base station at Council was located on the ground 
approximately 1 m northwest of the northwest corner of the Trading Post, where



the established gravity is 982,272.49 mGal on the U.S. Geological Survey 
Alaskan gravity base network (Barnes, 1968) converted to the International 
Gravity Standardization net 1971, IGSN-71 (Morelli and others, 1974). The 
data were reduced using the ellipsoid of the 1967 Geodetic Reference System 
(International Association of Geodesy, 1971) and include the second order 
terms in the free-air correction. Gravity anomalies released on the original 
reconnaissance map of the Seward Peninsula (Barnes, 1971) were calculated with 
the older datum and 1931 ellipsoid, but the more recent Seward Peninsula map 
(Barnes and Hudson, 1977) used the newer datum and included the data in this 
report.

Altimetry was used for the elevation control, and the 100-ft elevation of 
the Council base was established by an average of ties to spot elevations in 
the survey area. There has been no leveling and minimal vertical angle- 
control within the survey area, but the base elevation is consistent with 
elevations estimated by the Federal Aviation Agency for the Council 
airstrip. Estimates of altimetry accuracy for similar surveys have been close 
to ±5 meters, and this limitation suggests that the Bouguer anomalies have an 
accuracy of about ±1 mGal. River gradients were also used as supplementary 
elevation control. The reduction density is a standard 2.67 g/cm , which is 
fairly typical of the Paleozoic metamorphic rocks and younger plutons that 
crop out in the adjacent mountains. Tabulated data for the gravity 
measurements are given in the appendix, the format and source codes of which 
were discussed by Barnes (1972). The data were not corrected for effects of 
nearby terrain, which except on the margin of the basin are small in 
comparison with the possible errors caused by altimetry.

Results

The gravity data are summarized in the contour map of plate 1, which 
shows a triangular shaped low in the northeast corner of the topographic 
basin. This low probably represents the deepest part of the structural 
basin. The closely-spaced linear contours on the north and east sides of the 
gravity low are interpreted to be caused by high-angle faults. The gradient 
on the north side is approximately centered on the scarp trace of the 
Bendeleben fault. Geologic mapping (Miller and others, 1972, and Till and 
others, 1986) south of the gravity survey suggested another fault on trend 
with the belt of parallel contours on the east side of the basin, although the 
fault trace was not actually located.

Plate 2 shows aeromagnetic contours from the same area which are taken 
from surveys at 1000 ft elevation and with 1 mile flight line separation flown 
by Lockwood, Kessler, and Bartlett, Incorporated for the Department of Natural 
Resources, Alaska Division of Geological Survey (1971). Closely spaced 
magnetic contours on the edge of the gravity low are interpreted as resulting 
from volcanic flows within the sedimentary section. Such flows crop out on 
the south side of the Bendeleben fault. The remaining magnetic contours are 
consistent with a thick sedimentary section.

The calculated depth of the basin depends on the density of the material 
within it, which is probably controlled in part by the sedimentary history of 
the structure. Figure 1 is a computer plot of profile AB (located on plate 
1), and of one possible basin cross section calculated by a simple two- 
dimensional iterative computer program using the method of Bott (1960) on a



profile from which a regional gradient of 15 mGal in 40 km has been 
subtracted. The vertical scale is enlarged eight times, exaggerating the V- 
like result of the calculation, which is only a preliminary approximation for 
a profile so close to the corner of the basin. The sediment density used in 
the model was 1.67 g/cm (a density contrast of 1.00 g/cm ), which is close to 
a minimum for uncompacted water-saturated sediments, so the calculated depth 
of more than 1 km might be considered a minimum depth. However, if the basin 
was formed and filled primarily in Quaternary time by clay and silt sediments 
the thickness of permafrost and ice lenses could be large, and the depth might 
be much smaller. However, the presence of volcanics within the section tends 
to diminish the possibility of a thick ice section. Figure 2 is another model 
of the same profile using a sediment density of 2.17 g/cc (density contrast 
0.50 g/cc). Such a density would be more typical of mid-Tertiary sedimentary 
rocks, and the depth (2.5 km) might be considered more reasonable for a 
structure this large. Allowance for the inaccuracy of the two-dimensional 
model would also tend to increase the calculated depth.

Figure 5 is another profile which is located closer to the center of the 
basin, but which is supported by fewer gravity measurements. Along this line 
the two-dimensional gravity model is probably more valid, and the 2.00 g/cc 
(0.67 g/cc density contrast) sediment density of the model may be a more 
probable average. This profile suggests that the most probable depth is 
slightly less than 1.4 km, which would be increased if older sediments were 
assumed or if allowance were made for inaccuracies in the modeling technique.



References

Alaska Department of Natural Resources Division of Geological Survey, 1971, 
Aeromagnetic survey maps of Seward Peninsula, Bendeleben A2 and A3, and 
Solomon D2 and D3 quadrangles, Alaska, 4 maps, scale 1:63.360.

Barnes, D.F. f 1968, Alaskan gravity base station network: U.S. Geological 
Survey open-file report, 38 p.

_____, 1971, Preliminary Bouguer anomaly and specific gravity maps of Seward 
Peninsula and Yukon Flats, Alaska: U.S. Geological Survey open-file 
report, 11 p. and 4 maps, scale 1:1,000,000.

_____, 1972, Notes on the processing and presentation of U.S. Geological
Survey Alaskan gravity data: U.S. Geological Survey open-file report, 40
? 

, 1977, Bouguer gravity map of Alaska: U.S. Geological Survey
Geophysical Investigation Map GP-913, scale 1:2,500,000.

, and Hudson, T.L., 1977, Bouguer gravity map of Seward Peninusla,
Alaska: U.S. Geological Survey Open-File Report 77-796C, scale
1:1,000,000. 

Bott, M.H.P., 1960, Computing method for direct gravity interpretation of
sedimentary basins: Geophysical Journal of the Royal Astronomical
Society, v. 3, n. 1, p. 63-67. 

Dickinson, K.A., 1988, Paleolimnology of Lake Tubutulik, an iron-meromictic
Eocene lake, eastern Seward Peninsula, Alaska: Sedimentary Geology, v.
54, n. 2, p. 303-320. 

_____, Cunningham, K.D., and Ager, T.A., 1987, Geology and origin of the
Death Valley uranium deposit, Seward Peninsula, Alaska: Economic Geology,
v. 82, n. 6, p. 1558-1574. 

Hopkins, D.M., 1963, Geology of the Imuruk Lake area, Seward Peninsula,
Alaska: U.S. Geological Survey Bulletin 1141-C, 101 p. 

International Association of Geodesy, 1971, Geodetic reference system, 1967:
Paris, Bureau Central de 1'Association Internationale de Geodesie, Special
Publication 3, 116 p. 

Miller, T.P., and Bunker, C.M., 1976, A reconnaissance study of the uranium
and thorium contents of plutonic rocks of the southeastern Seward
Peninsula, Alaska: U.S. Geological Survey Journal of Research, v. 4, n.
3, p. 367-377. 

Miller, T.P., Grybeck, D.G., Elliot, R.L., and Hudson, T.L., 1972, Preliminary
geologic map of the eastern Solomon and south-eastern Bendeleben
quadrangles, eastern Seward Peninsula, Alaska: U.S. Geological Survey
open-file report, scale 1:250,000. 

Morelli, Carlo, Gantar, C., Honkasalo, Tauno, McConnell, R.K., Tanner, J.G.,
Szabo, Bela, Uotila, U.A., and Whalen, C.T., 1974, The international
gravity standardization net 1971 (I.G.S.N. 71): Paris, Bureau Central de
1'Association Internationale de Geodesie, Special Publication 4, 194 p. 

Stricker, G.D., and Affalter, R.H., in press, 1988, Eocene lava and epigene
mineralization after Alaska's thickest known coal deposit: 

Till, A.B., Dumoulin, J.A., Gamble, B.M., Kaufman, D.S., and Carrol, P.I.,
Preliminary geologic map and fossil data, Solomon, Bendeleben, and
southern Kotzebue quadrangles, Seward Peninsula, Alaska: U.S. Geological
Survey Open-File Report 86-276, 23 p., 3 plates, scale 1:250,000.



to
z z 
> z

11

IV (T O- 9
   
 -  

I
*  « 
» w

nzzzzzzzzzzzzzzzzzznnzzzv tzw» 
OJE z z ZJB z z z z z z z z z z z z z oooc or-
__ ._._-..__ __ __._..___. ___ _ ^ ^

fel " * a <
X  
e -i

»/l IT (JUT ._ _ - -  «. 1>

Z  *!
m r

5 I
c ^ v/i o> *   *  k/i »-»-ivfv;iviyrou>uiivivivui
IV X
  c 

 o

. o oc z too
m

» 
,_ w» X 3 X * 

 »IN)OUIO»»OOOOOOOOOOOOOO 111

z i mi o -«
 r-| xx i mi
 «< z

m

x ^ -« ^ ̂  *' * -H ^ ^^ ̂-^ ^ -« ^ ̂ ̂ ^ x xn> » » <i- m
cm n <

______ __-____- _ -ac   i jiuiu)«- ov/»*-u)rv   oJ»*-uir«"-oyiM'v«-(/<ji<- z
9a>o<oo» w^(/ii\)iwvn^u^uiv/it/i«/i«4^uiv/io *> <

o z  
I/I 3) 
< »

U» 13 
P O

r - o
-^ui*'*^o^*'ivr\*'-iv^Cnfv^^^>w<>-^ivivff'W />< n

o n
HH o z 

eDoooonooooooonoooooecB*
T3 »

r a> 
i z m x ll^^^l/IUI^ ^If-****^^**!!!^^ ^ *-^l    Z

*****W^!^W ^^
        ~»

I I I *  *  UI l/ICJ M *  I/1MM *  W M«- II -O V IV O
~-g*-uiO»"-r :

V X
>  «  « ui -w -^ o o *  ut ^ *  w in *   -« -^ »   -* » s» -^ c

  z
» o "
2 3D D
o - » z -»i r  H z

I i |fc-«'«/iyr<u)U»*-tfiivu)«-U)iv«-i i i i <c
fVO*^UIUI9V/IU1l\)U^«-Wau9O>OII/IIVM-^-^^» 

IVU<IVOIiroUIOIVUV/<^^-^4>VtUI»-IVUllVOOUllV

LP
o 4

ozzzzzzzzzzzzzzzzzznnzzza z «/i z ozzzzzzzzzzzzzzzzzzooooor- i-  m o c «-«.fc.«.«-^ ̂> «-   o o e o o o e o e c c z z z u< 
~ »*-ZZ'»»<»l<»»  

I/I UI
      10 mm

c m
 

HP!
zzzc-zczzaxxsxxs

        z. Illlllll      UUI O

    - - -



U
S
G
b
 
(i

MA
Vl

lr
 
D
A
T
A
 
KH
UM
.-
 
S
E
w
A
N
U
 
Pt

 N
 
A
L
A
S
K
A
.
 

T
K
A
V
t
M
b
E
:
 
F
I
S
M
-
W
I
V
-
2
 

H
K
O
J
 
C
H
l
U
F
l
 
B
A
M
N
E
S
 

UA
Tl
JM
I 

B
A
H
N
E
S
 
1
9
7
5
 

D
A
T
A
 
S
E
T
l
 
*
Y
6
2
 

D
A
T
E
J
 

O
B
/
1
0
/
f
/
.
 

M
F
l
t
K
l
 
0
1
9
2
.
 

U
B
S
E
K
V
E
H
S
I
 
MO
rt
IN
 

  
M
A
I
N
 
R
A
S
E
 1

 
C
O
U
N
.
 
V
A
L
U
E
l
 
9
8
2
2
7
2
.
4
7
.
 
D
M
I
F
T
j
-
,
2
0
.
 
O
T
H
E
H
 
B
A
S
E
S
l
 
C
O
U
N
t

ST
AT

. 
NO

S.
» 

L'
)t

. 
HT
- 

Tt
EV
 

EL
f 

V 
OB
SV
 

UB
SV

 
f.
MV
 

UW
AV

 
H
A
i
a
 _
 m
*
'
 
W
A
l
l
l
U
U
t
 

LU
af

ii
IV

Ji
L_

Il
ti

£_
 
«t

£ 
E
L
£
1
 
1
I
E
E
 _
_
 li
££
 _
 tf

iL
LI

fc
AL

.5
 

ll
ti

t.

C
O
U
N

MM
 1
9

M
M
2
0

M
M
2
1

M
M
2
2

M
M
2
3

M
M
2
4

M
M
2
5

M
M
2
6

MM
27

MM
28

M
M
2
9

M
M
3
0

M
M
3
1

M
M
3
2

M
M
3
3

MM
3<
*

M
M
 3
5

M
M
 3
6

M
M
3
7

M
M
3
8

M
M
3
9

C
O
U
N

C
O
U
N

C
O
U
N

M
M
4
0

M
M
4
1

M
M
4
2

M
M
4
3

M
M
4
4

M
M
4
5

M
M
4
6

M
M
4
7

M
M
4
8

M
M
4
9

M
M
5
0
 

M
M
S
1

~
^
3
 1

M
M
5
2

M
M
5
3

M
M
5
4

MM
55

M
M
5
6

M
M
5
7

M
M
5
8

M
M
&
9

M
M
6
0

M
M
6
1

M
M
6
2

6
4
 
S
J
.
b
O
 

1
6
3
 
3
9
.
9
2

*
4
 
5«

».
76

 
1
6
3
 
1
1
.
8
8

6
4
 
S
6
.
7
2
 

1
6
3
 

8
.
7
0

6
4
 
5
H
.
0
8
 

1
6
3
 

6
.
5
0

6
4
 
5
H
.
6
H
 

1
6
3
 

0
.
8
0

6
4
 
5
9
*
0
1
 

1
6
2
 
S
7
.
8
0

t.
4 
S
7
.
1
7
 

1
6
2
 
b
2
.
1
5

64
 
54
.7
3 

16
2 

47
.5

.1
64

 
55
.6
ft
 

16
2 

4
1
.
3
5

6
4
 
5
8
.
6
9
 

16
? 

4
2
.
8
0

65
 

0
.
3
0
 

16
2 

3
9
.
4
0

6
5
 

2
.
1
5
 

Ib
2 

4
1
.
2
0

6
5
 

2
.
2
4
 

lo
2 

4
9
.
3
0

6
5
 

2
.
7
4
 

16
2 

S
d
.
2
5

6
5
 

1
.
6
5
 

16
3 

1
.
7
5

6
5
 

2
.
5
?
 

16
3 

3
.
5
5

65
 

3
.
6
6
 

Ib
3 

9
.
0
5

6
5
 

5
.
2
9
 

16
3 

1
0
.
7
0

6
5
 

6
.
4
0
 

16
3 

8
.
6
5

6
5
 

7
.
2
8
 

16
3 

1
1
.
6
0

6
5
 

6
.
0
8
 

16
3 

1
9
.
8
8

6
5
 

4
.
4
7
 

16
3 

2
4
.
8
0

6
4
 
5
3
.
6
0
 

16
3 

3
9
,
9
?

64
 
5
3
.
6
0
 

16
3 

3
9
.
9
2

6
4
 
5.

1.
60

 
16

3 
3
9
.
9
2

64
 
S
5
.
3
2
 

16
3 

1
0
.
9
5

6
4
 
5
7
.
3
2
 

16
3 

7
.
2
2

6
4
 
5
6
.
3
8
 

16
2 

5
7
.
5
0

6
4
 
5
7
.
8
3
 

16
2 

5
3
.
2
0

64
 
5
6
.
3
1
 

16
2 

5
1
.
3
5

6
4
 
5
5
.
4
4
 

1
6
2
 
4
9
.
7
5

64
 
5
8
.
1
9
 

16
2 

5
4
.
9
0

64
 
5
6
.
5
?
 

16
2 

56
.5
2

64
 
59
.7
8 

16
3 

0.
35

65
 

0.
85
 

16
3 

2.
00

65
 

1.
67

 
16

3 
1.

10
 

6b
 

2.
24
 

16
3 

0.
20

65
 

6
.
4
8
 

16
2 

5
0
.
9
5

6
5
 

8
.
2
4
 

1
6
2
 
4
8
.
 I
S

6
S
 

9.
 0
8 

1
6
2
 
4
6
.
9
0

6
5
 

H
.
1
2
 

1
6
2
 
5
9
.
8
8

6
5
 

7
.
1
0
 

16
3 

2
.
1
0

6
5
 

5
.
4
3
 

1
6
3
 

1
.
1
0

6
5
 

0
.
1
2
 

16
3 

1
1
.
5
5

6
5
 

H
.
O
O
 

16
1 

2
.
7
0

65
 

4
.
3
?
 

16
3 

1
0
.
3
0

6
5
 

0
.
3
2
 

16
1 

13
. 
7S

6
4
 
5
8
.
 S
3
 

1
6
3
 

5
.
5
8

C
O
U
N
 

6
4
 
S
J
.
6
0
 

1
6
J
 
3
9
.
9
2

0 
1
0
0
 

H
0 

5
3
 

T
0 

6
?
 

T
0 

71
 

T
0 

13
1 

1
0 

1
2
0
 

T
0 

17
1 

T
0 

25
4 

T
0 

52
5 

T
0 

31
3 

1
0 

57
8 

(
0 

49
n 

T
0 

15
4 

T
0 

90
 

(
0 

85
 

T
0 

96
 

T
0 

12
5 

T
0 

15
6 

T
0 

24
.)
 

T
0 

19
6 

T
0 

27
1 

T
0 

29
7 

T
0 

10
0 

R
0 

10
0 

R
0 

10
0 

H
0 

52
 

T
0 

61
 

T
0 

14
6 

T
0 

15
2 

T
0 

18
3 

T
0 

2
1
5
 

T
0 

12
9 

T
0 

11
9 

T
0 

94
 

T
0 

80
 

T
0 

87
 

T 
0 

86
 

T
0 

14
2 

T
0 

28
0 

T
0 

J5
4 

T
0 

17
6 

T
0 

21
1 

T
0 

10
7 

T
0 

16
8 

T
0 

20
4 

T
0 

15
? 

T
0 

11
9 

T
0 

67
 

T
0 

10
0 

H

84
9 

9
H
?
?
7
2
.
4
7
 

B
9
4
1
 

9
H
2
2
7
3
.
3
6
 

C
9
4
9
 

9
8
2
2
7
2
.
7
6
 

C
95
6 

98
22

7?
. 
13

 
C

1
0
0
4
 

9
H
?
?
6
.
1
.
9
6
 

C
1
0
1
1
 

9
*
2
2
5
9
.
0
*
 

C
10

20
 

9
8
2
2
5
0
.
3
2
 

C
10
29
 

9
8
2
2
5
4
.
2
?
 

C
10

40
 

9
8
?
2
3
1
.
8
5
 

C
10
48
 

9
8
2
2
2
7
.
8
0
 

C
10

57
 

9
8
2
2
3
4
.
8
6
 

C
11

04
 

9
8
2
2
3
9
.
8
5
 

C
11

45
 

9
8
2
2
2
8
.
9
5
 

C
11
55
 

9
8
2
2
3
2
.
5
3
 

C
12

01
 

9
B
?
2
4
7
.
4
6
 

C
12

07
 

9
8
2
2
4
1
.
5
7
 

C
12

14
 

9
U
2
2
4
1
.
9
2
 

C 
«

12
?0
 

9
8
2
2
3
6
.
6
5
 

C 
«

12
?7

 
9
8
2
2
2
1
.
8
0
 

C 
<

F
A
A
 

S
R
A
 

A
N
O
M
 

S
B
A

1.
2 

-
1
.
6
 

6 
-2
,2

-3
.7

 
-5
.2
 

7 
-5
.5

-5
.7

 
-7
.4
 

7 
-7
.B

-6
.9
 

-
8
.
9
 

7 
-9
.3

-
1
0
.
3
 

-
1
4
.
0
 

7 
-1
4.
 B

-
1
6
.
6
 

-2
0.

0 
7 

-2
0.

7
-1
8.
4 

-
2
3
.
2
 

7 
-2

4,
3

-3
.8
 

-
1
1
.
0
 

7 
-1

2.
5

-1
.9
 

-
1
6
.
6
 

7 
-1
9.
 B

-
2
9
.
4
 

-
3
8
.
2
 

7 
-4

0.
0

0.
8 

-
1
5
.
5
 

7 
-1

8.
9

-4
.2

 
-
1
8
.
2
 

7 
-2
1.
1

-4
7.
3 

-
5
1
.
6
 

7 
-5

2.
5

-
5
0
.
2
 

-
5
2
.
8
 

7 
-
5
3
.
3

-3
4.
5 

-
3
6
.
9
 

7 
-3

7.
4

-4
0.
4 

-4
3.

1 
7 

-4
3.
7

» 
-3
8.
7 

-
4
2
.
2
 

7 
-
4
2
.
9

» 
-
4
2
.
9
 

-
4
7
,
3
 

7 
-4

8.
2

» 
-5
0,
8 

-5
7,

7 
7 

-5
9,
1

12
34
 

9
8
2
2
2
6
.
2
4
 

C 
  

-5
1.
 B
 

-
5
7
,
3
 

7 
-5
8.
 *

12
42
 

9
8
?
2
4
3
.
4
2
 

C 
<

12
49
 

9
8
2
2
4
7
.
7
9
 

C 
<

13
04
 

9
8
2
2
7
2
.
4
7
 

B 
<» 

-2
6.
3 

-
3
3
.
9
 

7 
-3

5.
5

» 
-
1
7
.
5
 

-
2
5
.
9
 

7 
-2

7.
7

» 
1.
2 

-
1
.
6
 

6 
-2
.2

14
01

 
9
8
2
2
7
2
.
4
7
 

B 
  

1.
2 

-
1
.
6
 

6 
-2
.2

14
01

 
9
8
2
2
7
2
.
4
7
 

B 
  

1.
2 

-1
.6
 

6 
-2
.2

14
31

 
9
8
2
2
7
3
.
1
3
 

C 
  

-
4
.
6
 

-6
.1
 

7 
-6
.4

14
40

 
9
8
2
2
7
2
.
6
8
 

C 
  

-6
.5
 

-
8
.
3
 

7 
-
8
.
6

14
50

 
9
8
2
2
6
4
.
6
2
 

C 
« » 

-5
.5
 

-9
.7
 

7 
-
1
0
.
5

14
57
 

9
*
2
2
5
1
.
4
3
 

C 
  

-
1
9
.
9
 

-
2
4
.
2
 

7 
-2

5.
1

15
03
 

9
*
2
2
5
0
.
4
7
 

C 
  

-1
6.
1 

-
2
1
.
3
 

7 
-2
2.
4

15
10

 
9
8
2
2
5
5
.
2
6
 

C 
«

15
18
 

9
8
2
2
5
6
.
4
4
 

C 
<» 

-7
.3
 

-1
3.
4 

7 
-1

4.
7

> 
-1
7.
4 

-2
1.

1 
7 

-2
1.

 B
15

?4
 

9
8
?
2
5
6
.
9
2
 

C 
  

-1
5.
9 

-
1
9
.
3
 

7 
-2
0.
0

15
30

 
9
8
?
2
5
9
.
6
2
 

C 
 > 

-1
9.
3 

-
2
2
.
0
 

7 
-
2
2
.
6

15
16

 
9
8
2
2
5
3
.
6
3
 

C 
  

-
2
7
.
9
 

-
3
0
.
2
 

7 
-3

0.
7

15
42
 

9
8
2
2
4
5
.
4
2
 

C 
  

-3
6.
4 

-3
8.

9 
7 

-3
9,
4

15
S6
 

9
8
2
2
3
7
.
1
6
 

C 
  

-4
5.
1 

-4
9.

1 
7 

-4
9,
9

16
04

 
9
8
2
2
4
5
.
1
7
 

C 
  

-2
6,
2 

-
3
4
.
0
 

7 
-3
S.
7

16
10
 

9
8
2
2
4
7
.
9
9
 

C 
  

-
1
7
.
3
 

-
2
7
.
3
 

7 
-2
9.
4

16
?0

 
9
8
?
2
3
1
.
0
2
 

C 
  

-
4
7
.
9
 

-5
?.

 9
 

7 
-
5
3
.
9

16
29

 
9H
?2
23
.l
fl
 

C 
«

16
36
 

98
22
26
.9
1 

C 
   

-5
2.
7 

-5
8.
 A
 

7 
-6
0.
1

» 
-5
7.
4 

-
6
0
.
4
 

7 
-6
1.
1

16
45

 
98
?2
31
.t
t!
 

C 
  

-
4
7
.
5
 

-
5
2
,
3
 

7 
-5

3.
3

16
S2
 

9
8
?
?
3
0
.
0
4
 

C 
  

-4
8.
1 

-
5
3
.
8
 

7 
-5
5.
1

17
00

 
9
8
2
2
3
9
.
6
5
 

C 
  

-3
9.
2 

-
4
3
.
4
 

7 
-4

4.
4

17
09
 

9
8
2
2
7
?
.
?
?
 

C 
  

-5
,1
 

-B
.4
 

7 
-9

.1
17

16
 

9
8
2
2
7
0
.
6
0
 

C 
  

-9
.5
 

-
1
1
.
4
 

7 
-1

1.
8

17
46
 

9
8
2
2
7
2
.
4
7
 

ti 
  

1,
2 

-
1
.
6
 

6 
-2
,2

ST
AT

NU
M.

H

C
O
U
N

M
M
 1
9

M
M
2
0

M
M
2
1

M
M
2
2

M
M
2
3

M
M
2
4

M
M
2
5

M
M
2
6

MM
27

M
M
2
B

. 
M
M
2
9

M
M
3
0

M
M
3
1

M
M
 3
2

M
M
3
3

M
M
 3
4

M
M
3
5

MM
36

M
M
3
7

M
M
 3
8

MM
39

C
O
U
N

CO
UN

CO
UN

MM
40

M
M
4
1

M
M
4
2

M
M
4
3

M
M
4
4

M
M
4
5

M
M
4
6

M
M
4
7

M
M
4
8

M
M
4
9

M
M
5
0

M
M
5
2

M
M
5
3

M
M
5
4

M
M
5
5

M
M
5
6

M
M
5
7

M
M
5
B

M
M
5
9

M
M
6
0

M
M
6
1

M
M
6
2

C
O
U
N

OT
HE

R 
EL
EV
 
SB

A 
EL
^Y
, 

TY
PE

 
3
f6

j*

10
0 

R 
-2
.2

42
 

J 
-6
.2

48
 

J 
-8
.7

52
 

J 
-1
0.
4

13
0 

H 
-1

4,
9

12
6 

M 
-2

0.
4

15
5 

M 
-2
5.
2

23
5 

M 
-1
3.
7

50
0 

H 
-2

1.
3

29
5 

H 
-4
1.
1

55
0 

M 
-2
0.
7

52
0 

M 
-1
9.
6

18
5 

M 
-5

0.
7

80
 

J 
-
5
4
.
0

72
 

J 
-
3
8
.
3

99
 

J 
-
4
3
.
5

12
5 

J 
-4

2.
9

15
6 

J 
-4

8.
 2

23
5 

H
 

-5
9.

7
19
8 

J 
-5
8.
4

27
0 

M 
-3

r 
6

2
6
6
 

J 
-2
. 

6
10

0 
R 

-
2
.
2

10
1 

R 
-2
.2

10
0 

R 
-2
.2

44
 

J 
-6
.9

50
 

J 
-
9
.
3

14
7 

M 
-
1
0
.
5

14
5 

M 
-2

5.
5

18
0 

M 
-2

2.
6

20
8 

M 
-1

5,
1

13
7 

M 
-
2
1
.
4

13
0 

M 
-1

9.
4

10
8 

N 
-2
1.
8

68
 

J 
-3
1.
4

73
 

J 
-4

0.
3

76
 

J 
-4
7.
8 

12
3 

J 
-5
1.
1

27
9 

J 
-3

5.
8

36
0 

J 
-2
9.
1

18
5 

M 
-
5
3
.
4

20
2 

H 
-6

1.
1

98
 

J 
-6

1.
6

17
0 

J 
-
5
3
.
2

20
9 

J 
-5

4.
8

14
3 

J 
-4

4.
9

13
3 

J 
- 

3
54

 
J 

-I
r.
ft

10
0 

R 
-2

.2

M
I
N
I
M
U
M
!
 

6
4
 
5
1
.
6
0
 

1
6
?
 
3
9
.
4
0
 

M
A
A
I
M
U
M
I
 

6
5
 

9
.
0
8
 

1
6
3
 
3
9
.
9
2

S?
 

9f
l2
?2
1.
80
 

5Y
P 

9
*
2
2
7
1
.
1
6

-
5
7
,
4
 

1.
2

-6
1.
1 

-2
.?



UJ   

Z U.

r z
a

z  ^ N.
 -  »
O rg

K.

ru

Z uJ
« D
r _i

u o
_^ u

Z A>
 x /i

a
¥3

« T
N» 2
»/» z

< <
«
«/) «V

0 (J

tt (V

l\

rw-» f^f*. o o> o o f^ o n ^ » f^ of^f*. o CD « «. <<M<M(\I

orz~>zzzzzzzzx~>azz~>axzzoeoea:a:

<9«MIMU>OOOO
    n-»-Oifi^nniM«virv.

9ZZZXZXZZZZZXXZZXXZZZOOOO 
OZZZXZZZZXZXZXZZXZZZZUO

 n   rvifi-CiTint i

«a «10 3

10

!?3
10^

jui aj ! J 3 T
lUJ  »

1,4 .

z ^j

  V
 > T-
« 3
r

O >-
lA <
3 Q

.O'O-OCOO'O

zzzzrzzzzzxzzzzzzxxxoooo
ZXZZZZZZZZXZZZZXZXZXUUZZ



Figure Captions

Figure 1. Gravity profile AB and cross section computed with a density
contrast of 1.00 gm/cm3 representing a porous-sediment density of 1.67 
gm/cm . Horizontal and vertical scale units in kilometers (vertical 
exaggeration: 8X). Small circles represent observed Bouquer gravity 
values in milligals; small crosses represent data calculated by the 
iterative program of Bott (1960).

Figure 2. Gravity profile AB and cross section computed with a density
contrast of 0.50 gm/cm 3 representing a sedimentary rock density of 2.17 
gm/cm3 and basement rock density of 2.67 gm/cm3 . Horizontal and vertical 
scale units in kilometers (vertical exaggeration: 8X). Snail circles 
represent observed Bonguer gravity values in milligals; small crosses 
represent data calculated by the iterative program of Bott (1960).

Figure 3. Gravity profile CD and cross section computed with a density
contrast of 0.67 gm/cm 3 representing primarily a sedimentary density of 
2.00 and basement rock density of 2.67 gm/cm . Horizontal and vertical 
scale units in kilometers (vertical exaggeration: 8X). Small circles 
represent observed Bouguer gravity values in milligals; small crosses 
represent data calculated by the iterative program of Bott (1960).



MCCRRTHY'S KRRSH - PROFILE RB - DENSITY CONTRRST * 1.00 G/CC
DEPTH - KILOMETERS BOUGUER ANOMALY - MILLIGALS
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MCCRRTHY'S MflRSH - PROFILE RB - DENSITY CONTRAST *  0.50 G/CC
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MCCARTHY'S HRRSH - PROFILE CD - DENSITY CONTRAST « 0.67 G/CC
DEPTH - KILOMETERS BOUQUER ANOMALY - MH.LIQAL3

2.0 1.5 1.0 0.5 -60 -40 -20 0

ro

O 
CO

O

3)
m

to
o

to

O
m

O
zm
H
m
a
CO

10
OD

IO


